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ARRAY SUBSTRATE, MANUFACTURING
METHOD THEREOF AND DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of PCT/CN2015/
076941 filed on Apr. 20, 2015, which claims priority under
35 U.S.C. §119 of Chinese Application No. 201520003241.1
filed on Jan. 4, 2015, the disclosure of which 1s incorporated
by reference.

TECHNICAL FIELD

At least one embodiment of the present invention relates
to an array substrate, a manufacturing method thereof and a
display device.

BACKGROUND

Liquid crystal display (LCD) technology 1s currently the
most widely used display technology and mainly applied in
TVs, mobile phones and public information display devices.
In an LCD device, the color of transmitted light 1s changed
by utilization of different refraction angles by the control of
the deflection angle of liquid crystal molecules. In the LCD
device, an electric field 1s changed by the change of voltage
on an array substrate, so that the deflection direction of the

liquid crystal molecules 1s controlled, and hence the liquid
crystal molecules reveal diflerent light-shielding properties
and light-transmitting properties at different angles. On the
basis of the principle, a required 1image may be formed by
the control of each pixel unait.

SUMMARY

Embodiments of the present invention provide an array
substrate, a manufacturing method thereof and a display
device, by additionally arranging an auxiliary electrode on at
least one of peripheries of a pixel electrode of a pixel unit,
which are used for enhancing an electric field within the
region and increasing the deflection angle of liquid crystal
molecules within the region, and hence avoiding the phe-
nomenon of light leakage at an edge of the pixel unit.

At least one embodiment of the present invention pro-
vides an array substrate, which comprises a plurality of gate
lines and a plurality of data lines, wherein a region defined
by adjacent data lines and adjacent gate lines 1s a pixel unait;
the pixel umit comprises a pixel electrode, a thin film
transistor and an auxiliary electrode; a first end of the
auxiliary electrode 1s electrically connected with a drain
electrode of the thin film transistor, and a second end of the
auxiliary electrode 1s electrically connected with the pixel
clectrode.

At least one embodiment of the present invention further
provides a display device, which comprises the foregoing
array substrate.

At least one embodiment of the present invention further
provides a method for manufacturing an array substrate. The
manufacturing method comprises: forming a plurality of
gate lines and a plurality of data lines, wherein a region
defined by adjacent data lines and adjacent gate lines is a
pixel unit; and forming a pixel electrode, a thin film tran-
sistor and a auxiliary electrode comprised 1n the pixel unit,
in which a first end of the auxiliary electrode 1s electrically
connected with a drain electrode of the thin film transistor
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and a second end of the auxiliary electrode 1s electrically
connected with the pixel electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solution of the
embodiments of the invention, the drawings of the embodi-
ments will be brietly described in the following; 1t 1s obvious
that the described drawings are only related to some embodi-
ments of the mvention and thus are not limitative of the
ivention.

FIG. 1 1s a schematic structural view of an array substrate;

FIG. 2a 1s a schematic structural view of an array sub-
strate provided by an embodiment of the present invention;

FIG. 2b 1s a schematic structural view of an array sub-
strate comprising a plurality of auxiliary electrodes, pro-
vided by an embodiment of the present invention;

FIG. 2¢ 1s a schematic structural view of an array sub-
strate provided by an embodiment of the present invention,
in which a pixel unit includes an auxiliary common elec-
trode line;

FIG. 3 1s a schematic structural view of an array substrate
provided by an embodiment of the present invention, in
which an auxiliary electrode 1s overlapped with a source
electrode;

FIG. 4 1s a schematic structural view of an array substrate
comprising two connecting lines, provided by an embodi-
ment of the present invention; and

FIG. 5 1s a flowchart of a method for manufacturing an
array substrate, provided by an embodiment of the present
invention.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the invention apparent, the technical
solutions of the embodiment will be described 1n a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the invention. It is
obvious that the described embodiments are just a part but
not all of the embodiments of the invention. Based on the
described embodiments herein, those skilled 1n the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the mvention.

In an LCD device, as for at least a part of a plurality of
pixel units, each pixel unit 1s defined by adjacent data lines
101 and adjacent gate lines 102 1n an array substrate. As
illustrated in FIG. 1, the array substrate comprises data lines
101, gate lines 102 and pixel units 106 defined by the data
lines 101 and the gate lines 102. The pixel unit 106 1includes
a common electrode line 103, a pixel electrode 104 and a
TFT 105. The common electrode line 103 and the gate line
102 are arranged 1n the same layer. The pixel electrode 104
and the common electrode line 103 or the gate line 102 are
not arranged 1n the same layer.

The inventors of the application have noted 1n the study
that: as an electric field at a peripheral region of a pixel
clectrode 1s weak, the detlection difliculty of liquid crystal
molecules within the region 1s relatively large, so that the
phenomenon of light leakage tends to occur at an edge of the
pixel unit within the range.

Embodiments of the present invention provide an array
substrate and a display device, which can enhance the
clectric field at an periphery of the pixel electrode and
increase the detlection angle of liquid crystal molecules
within the range by additionally arranging an auxiliary
clectrode 1n at least one periphery of the pixel electrode of
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a pixel umt, and hence avoiding the phenomenon of light
leakage at an edge of the pixel unait.

At least one embodiment of the present invention pro-
vides an array substrate, which comprises a plurality of gate
lines and a plurality of data lines. A region defined by
adjacent data lines and adjacent gate lines 1s a pixel unit, the
pixel unit includes: a common electrode line, a pixel elec-
trode, a TFT and an auxiliary electrode. A first end (input
end) and a second end (output end) of the auxiliary electrode
are respectively electrically connected with a drain electrode
of the TF'T and the pixel electrode.

By additional arrangement of the auxiliary electrode at the
periphery of the pixel electrode of the pixel unit, the electric
field at the periphery of the pixel electrode can be enhanced
and the deflection angle of the liquid crystal molecules
within the range can be increased, and hence the phenom-
enon of light leakage at the edge of the pixel unit can be
avoided.

In the array substrate provided by at least one embodi-
ment, the pixel unit further includes the common electrode
line; and the auxiliary electrode 1s disposed on a side of the
common ¢lectrode line away from the pixel electrode.

As 1llustrated 1n FIG. 1, an electric field may be formed
by the common electrode line and the pixel electrode in a
region which 1s positioned on a side of the common elec-
trode line close to the pixel electrode, and an electric field in
an region which 1s positioned on a side of the common
clectrode line away from the pixel electrode 1s weak. There-
fore, when the auxiliary electrode 1s disposed on the side of
the common electrode line away from the pixel electrode,
the electric field on the periphery of the pixel electrode can
be effectively enhanced.

The common electrode line may be disposed between the
pixel electrode and the gate line or between the pixel
electrode and the data line. Therefore, in at least one
embodiment, in a direction parallel to a plane where the
array substrate 1s positioned, the auxiliary electrode may be
disposed between the common electrode line and the gate
line or between the common electrode line and the data line.
The direction parallel to the plane where the array substrate
1s positioned may be a direction substantially parallel to the
plane where the array substrate 1s positioned.

In at least one embodiment, the auxiliary electrode may be
parallel to the common electrode line.

In at least one embodiment, the pixel unit includes a
plurality of auxiliary electrodes disposed at the periphery of
the pixel electrode. By arrangement of the plurality of
auxiliary electrodes disposed on the periphery of the pixel
clectrode, an electric field formed between the auxiliary
clectrode and the common electrode line may be enhanced,
and hence the phenomenon of non-uniform fringe fields of
the pixel electrode can be avoided.

For instance, the pixel unit may further imnclude an aux-
iliary common electrode line connected with the common
clectrode line. At least a part of the plurality of auxihary
clectrodes may be disposed on a side of the auxihary
common electrode line away from the pixel electrode.

In the embodiment of the present invention, an extension
direction of the auxiliary common electrode line crosses
with an extension direction of the common electrode line.
For instance, the extension direction of the common elec-
trode line may be the same with an extension direction of
one ol the gate line and the data line, and the extension
direction of the auxiliary common electrode line may be the
same with an extension direction of the other of the gate line
and the data line. For instance, adjacent common electrode
lines may be connected with each other through the same
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auxiliary common electrode line, or the auxiliary common
clectrode lines of the adjacent common electrode lines may
be not connected with each other.

In an embodiment of the present invention, the phenom-
enon of non-uniform fringe fields of the pixel electrode can
be avoided by arrangement of at least one auxiliary elec-
trode.

In at least one embodiment, the auxiliary electrode and the
pixel electrode may be connected with each other through a
connecting line. For instance, the connecting line includes a
plurality of connecting lines. For instance, each of the
plurality of auxiliary electrodes corresponds to at least one
connecting line.

For instance, the pixel electrode includes at least two
connecting lines. The connecting lines are in parallel con-
nection, and at least one connecting line 1s connected with
a tail end of the auxihiary electrode.

In the embodiment of the present invention, the common
clectrode line and the gate line are arranged in the same
layer, and the pixel electrode and the gate line are arranged
in different layers. As the common electrode line 1s usually
arranged 1n the same layer with the gate line, 1 order to
reduce the interference of a capacitance between the com-
mon electrode line and the gate line on the electric field of
the pixel electrode, a certain spacing distance needs be
provided between the common electrode line and the gate
line, so that the electric field in an region between the
common electrode line and the gate line 1s relatively weak.
In the embodiment of the present invention, the common
clectrode line and the auxihiary electrode may form an
clectric field between the common electrode line and the
gate line, so that the deflection angle of liquid crystal
molecules can be increased. As the pixel electrode and the
gate line are not arranged in the same layer, the spacing
between the common electrode line and the gate line can be
cllectively utilized.

In at least one embodiment, the auxiliary electrode and the
pixel electrode may be arranged 1n the same layer and may
also be arranged in diflerent layers.

For instance, the auxiliary electrode 1s connected with a
drain electrode of the TFT wvia a first through hole, or
overlaps and 1s directly connected to the drain electrode of
the TFT, and 1s connected with the pixel electrode 1n the
same layer.

For instance, the auxiliary electrode 1s connected with a
drain electrode of the TFT wvia a first through hole, or
overlaps and 1s directly connected to the drain electrode of
the TF'T, and 1s connected with the pixel electrode via a
second through hole.

Further description will be given below to the array
substrate provided by the embodiment of the present mnven-
tion with reference to the accompanying drawings.

As 1llustrated 1n FIG. 2a which 1llustrates one pixel unit
of the array substrate provided by a first embodiment of the
present invention, the pixel unit includes a data line 101, a
gate line 102, a common electrode line 103, a pixel electrode
104, a TFT 105, a first connecting line 201 and an auxiliary
clectrode 202. By additional arrangement of the auxihary
clectrode on at least one periphery of the pixel electrode of
the pixel unit, an electric field at the periphery of the pixel
clectrode can be enhanced and the deflection angle of the
liquid crystal molecules within the range can be increased,
and hence the phenomenon of light leakage at an edge of the
pixel unit can be avoided.

In one embodiment, the auxiliary electrode 202 1s
arranged 1n different layers with the pixel electrode 104 and
a drain electrode of the TFT 105 and arranged 1n the same
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layer with the first connecting line 201. For instance, a first
end of the auxiliary electrode 202 1s connected with the drain
clectrode of the TFT 1035 via a first through hole 204, and a
second end of the auxiliary electrode 202 1s directly con-
nected with the first connecting line 201 which 1s connected
with the pixel electrode 104 via a second through hole 205.

In another embodiment, the auxiliary electrode 202 1s
arranged 1n diflerent layers with the pixel electrode 104 and
the drain electrode of the TFT 105 and arranged 1n diflerent
layers with the first connecting line 201. For instance, the
first end of the auxiliary electrode 202 1s connected with the
drain electrode of the TF'T 103 via the first through hole 204
and the second end of the auxihary electrode 202 1s con-
nected with the first connecting line 201 via a through hole
(not shown); and the first connecting line 201 1s connected
with the pixel electrode 104 via the second through hole 205.

In st1ll another embodiment, the auxiliary electrode 202 1s
arranged 1n different layers with the drain electrode of the
TFT 105; the first end of the auxilhiary electrode 202 1is
connected with the drain electrode of the TEFT 105 via the
first through hole 204; and the auxiliary electrode 202 1is
arranged 1n the same layer with the pixel electrode 104 and
the first connecting line 201. For instance, the auxiliary
clectrode 202, the pixel electrode 104 and the first connect-
ing line 201 are made form same material and formed by
using the same mask.

Description 1s given in the above embodiments only by
taking a case that the auxiliary electrode 202 and the drain
clectrode of the TFT are arranged in diflerent layers as an
example. But the auxiliary electrode 202 and the drain
clectrode of the TF'T may also be arranged in the same layer.
No further description will be given here.

In order to better utilize the distance between the common
clectrode line 103 and the gate line 102, the auxiliary
clectrode 202 1s disposed between the common electrode
line 103 and the gate line 102 and parallel to the common
clectrode line 103; a first end (anput end) of the auxiliary
clectrode 202 1s connected with the drain electrode 203 of
the TF'T 105; and a second end (output end) of the auxiliary
clectrode 202 1s connected with the pixel electrode 104 via
the first connecting line 201, namely the second end of the
auxiliary electrode 202 1s electrically connected with the
pixel electrode 104.

By utilization of large distance between the common
clectrode line and the gate line, the auxiliary electrode may
be more easily arranged. As the pixel electrode and the gate
line are not arranged 1n the same layer, the spacing between
the common electrode line and the gate line can be eflec-
tively utilized. Moreover, by additional arrangement of the
auxiliary electrode between the common electrode line and
the gate line, the common electrode line and the auxiliary
clectrode may form an electric field between the common
clectrode line and the gate line, so that the electric field 1n
the region can be enhanced and the deflection angle of the
liquid crystal molecules 1n the region can be increased, and
hence the phenomenon of light leakage at an edge of the
pixel unit can be avoided.

In the embodiment of the present invention, the auxiliary
clectrode may be slightly overlapped with the common
clectrode line. However, due to exposure accuracy, there 1s
a certain distance between the common electrode line and
the gate line, so that an electric field i the region 1s
relatively weak. Therefore, as shown 1n FIG. 2a, a position
of the auxiliary electrode 1s a position between the common
clectrode line and the gate line, thus, the better effect can be
obtained. Theretfore, the common electrode line and the
auxiliary electrode may form an electric field between the
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common e¢lectrode line and the gate line, and hence the
deflection angle of the liquid crystal molecules can be
increased. As the pixel electrode and the gate line are not
arranged 1n the same layer, the spacing between the common
clectrode line and the gate line can be effectively utilized.

As 1llustrated 1n FIG. 26 which 1llustrates one pixel unit
of the array substrate provided by a second embodiment of
the present invention, the pixel unit not only includes the
data line 101, the gate line 102, the common electrode line
103, the pixel electrode 104 and the TFT 105 as shown 1n
FIG. 2a but also includes a plurality of first connecting lines
201 and auxiliary electrodes 202 each connected with each
of the first connecting lines 201 respectively.

FIG. 2¢ 1s a schematic structural view of an array sub-
strate provided by the embodiment of the present invention,
in which the pixel unit includes an auxiliary common
clectrode line. As illustrated in FIG. 2¢, the auxiliary elec-
trode disposed between the pixel electrode 104 and the data
line 101 1s disposed between an auxiliary common electrode
line 1031 and the data line 101. The auxiliary common
clectrode line 1031 and the common electrode line 103 may
be arranged in the same layer and formed by using the same
mask process, and of course, may also be arranged in
different layers.

By arrangement of a plurality of auxiliary electrodes on a
plurality of peripheries of the pixel electrode respectively,
the electric field between the auxiliary electrode and the
common e¢lectrode line can be enhanced, so that the phe-
nomenon of non-uniform iringe field of the pixel electrode
can be avoided.

On the basis of FIG. 2a, the auxiliary electrode 202 1s
moved towards the data line 101, so that a schematic
structural view as shown in FIG. 3 can be obtained. FIG. 3
illustrates one pixel unit of the array substrate provided by
a third embodiment of the present invention.

As 1llustrated in FIG. 3, the auxiliary electrode 202 1is
connected with a drain electrode 203 of the TFT 105, 1s
connected with the pixel electrode 104 via the first connect-
ing line 201, and 1s also partially overlapped with a source
clectrode 301 of the TFT 105.

As 1llustrated 1n FIG. 3, the auxiliary electrode 202 1s
partially overlapped with the source electrode 301 of the
TFT 105 by using the position movement, which facilitates
repairing of the pixel electrode 104. That 1s to say, the
auxiliary electrode 202 and the source electrode 301 of the
TFT 105 are mutually mnsulated and partially overlapped
under a normal condition. When the TFT 1035 operates
abnormally (e.g., 1s damaged), the auxiliary electrode 202
may be electrically connected with the source electrode 301
overlapped with the auxiliary electrode 202 by using, for
instance, repair operations such as welding, so that the pixel
clectrode can normally operate.

On the basis of FIG. 2a, at least one connecting line 1n
parallel connection with the first connecting line 201 1s
additionally arranged at an end of the auxiliary electrode
202. The plurality of connecting lines are connected 1n
parallel to the auxiliary electrode, a resistance of the con-
necting lines can be reduced and the transmission speed can
be accelerated.

As 1llustrated 1n FI1G. 4 which illustrates one pixel unmit of
an array substrate provided by a fourth embodiment of the
present invention, the pixel unit further includes a second
connecting line 401 in parallel connection with the first
connecting line 201, and the second connecting line 401 1s
disposed at a tail end of the auxihiary electrode 202.

A first end of the auxiliary electrode 202 1s connected with

a drain electrode 203 of the TFT, and a second end of the
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auxiliary electrode 202 1s connected with the pixel electrode
104 via the first connecting line 201. The auxiliary electrode
202 15 also connected with the pixel electrode 104 via the
second connecting line 401. By arrangement of a parallel
connecting line connected with the pixel electrode and the
auxiliary electrode, the resistance of the connecting line can
be reduced and the transmission speed can be accelerated.

The shape and the size of the auxiliary electrode and the
shape and the structure of the plurality of connecting lines
are not limited to the above embodiments of the present
invention. The embodiments of the present invention are
only provided for better understanding of the present inven-
tion.

Description will be given below to a method for manu-
facturing an array substrate, provided by an embodiment of
the present invention, from the aspect of process tlow.

At least one embodiment of the present invention further
provides a method for manufacturing the array substrate
provided by any of the above embodiments. The manufac-
turing method comprises: forming a plurality of gate lines
and a plurality of data lines, so that a region defined by
adjacent data lines and adjacent gate lines 1s taken as a pixel
unit; and forming a pixel electrode, a TFT and a auxiliary
clectrode comprised in the pixel unit, so that a first end of the
auxiliary electrode 1s electrically connected with a drain
clectrode of the TFT and a second end of the auxihary
clectrode 1s electrically connected with the pixel electrode.
The first end 1s an input end, and the second end 1s an output
end.

In at least one embodiment, the pixel unit further includes
a common e¢lectrode line, and the auxiliary electrode 1is
disposed on a side of the common electrode line away from
the pixel electrode.

For instance, description 1s given n FIG. 5 by taking a
case that the auxiliary electrode, the pixel electrode and the
connecting line connected with the auxihiary electrode and
the pixel electrode, 1n the array substrate as shown in FIG.
2a are arranged 1n the same layer and the pixel unit includes
an auxiliary common electrode line as an example. As
illustrated 1n FIG. 5, the method, for instance, comprises the
steps S501 to S508. The steps will be described below one
by one.

S301: forming a gate line 102, a pattern of a gate electrode
and a horizontal common electrode line 103 by, for instance,
depositing a metal layer using sputtering, coating a photo-
resist, exposure and development, and etching. For instance,
the gate line 102 and the common electrode line 103 may be
made from a metal maternial such as copper (Cu), aluminum
(Al), molybdenum (Mo), titanium (11), chromium (Cr) and
tungsten (W) and may also be made from an alloy of the
above materials; and the gate line 102 may be a single-layer
structure and may also be a multi-layer structure. As the gate
line 1s usually horizontally arranged, the common electrode
line 103 may also be correspondingly horizontally arranged.
Description 1s given here only by taking a case that the
common electrode line 103 1s a horizontal common elec-
trode line as an example. But the embodiments of the present
invention are not limited thereto.

S3502: forming a pattern of a gate msulating layer by, for
instance, plasma enhanced chemical vapor deposition
(PECVD) method. For instance, the gate insulating layer
may be made from a material such as silicon nitride and
silicon oxide; and the gate msulating layer may be a single-
layer structure and may also be a multi-layer structure.

S303: forming a pattern of an active layer by depositing
a semiconductor layer, for instance, continuously depositing
amorphous silicon (a-S1) and polycrystalline silicon (n+a-Si)
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using PECVD or depositing indium gallium zinc oxide
(IGZ0) on the gate msulating layer, coating a photoresist,
exposure and development, and etching. For instance, the
active layer may be made from a material such as a-S1 and
oxide semiconductor.

S504: forming a third through hole at a position corre-
sponding to the common electrode line 103 by coating a
photoresist, exposure and development, and etching, and
exposing the horizontal common electrode line 103 via the
formed third through hole. For instance, the third through
hole may be formed in the gate msulating layer. For instance,
an msulating layer may be formed on the active layer, and
subsequently, the third through hole running through the
insulating layer and the gate msulating layer 1s formed. No
limitation will be given here.

S505: forming a pattern of a data line 101, a source
clectrode 301, a drain electrode 203 and an auxiliary com-
mon electrode line 1031 (e.g., vertically extended) by depos-
iting a metal layer using sputtering, coating a photoresist,
exposure and development, and etching, and connecting the
horizontal common electrode line 103 to the auxiliary com-
mon electrode line 1031 via the third through hole formed in
the step S504. For instance, the data line 101 may be made
from a metal material such as copper (Cu), aluminum (Al),
molybdenum (Mo), titanium ('11), chromium (Cr) and tung-
sten (W).

S506: forming a passivation layer by deposition. For
instance, silicon nitride 1s deposited by PECVD, or a resin
layer 1s coated. For instance, the passivation layer may be
made from inorganic material such as silicon nitride.

S507: forming a first through hole on the passivation layer
by coating a photoresist, exposure and development, and
ctching, and exposing the drain electrode 203 of the TFTs
via the formed first through hole.

S508: forming a pixel electrode 104, an auxiliary elec-
trode 202 and a first connecting line 201 by sputtering a
conductive material layer, coating a photoresist, exposure
and development, and etching, 1n which a first end of the
auxiliary electrode 202 1s electrically connected with the
drain electrode 203 of the TFT wvia the first through hole
formed 1n the step S507, and a second end of the auxiliary
clectrode 202 1s electrically connected with the pixel elec-
trode 104 via the first connecting line 201. For instance, the
pixel electrode 104 may be made from transparent metal
oxide conductive material such as indium tin oxide (ITO) or
indium zinc oxide (I1Z0).

The array substrate manufactured by the manufacturing
method provided by an embodiment of the present invention
may refer to the array substrate provided by any foregoing
embodiment. No further description will be given here.

In the array substrate and the manufacturing method
thereol, provided by the embodiments of the present inven-
tion, the array substrate may only be provided with a pixel
clectrode and may also be provided with the pixel electrode
and a common electrode (e.g., arranged 1n the same layer or
different layers). In addition, an auxiliary electrode, a con-
necting line for connecting the pixel electrode and the
auxiliary electrode, and an auxiliary common electrode line
may be made from material which 1s used to form original
conductive structures (e.g., a source/drain electrode, the
pixel electrode and the common electrode) which have been
formed on the array substrate, and may also be formed by
additional arrangement of a conductive layer on the array
substrate. No further description will be given here.

On the basis of the same inventive concept, at least one
embodiment of the present imvention further provides a
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display device, which comprises any array substrate pro-
vided by the embodiments of the present invention.

For instance, the display device may be an LCD device.
For instance, the display device may be any product or
component with display function such as an LCD panel,
e-paper, a mobile phone, a tablet PC, a TV, a display, a
notebook computer, a digital picture frame and a navigator.

In summary, with regard to the array substrate, the manu-
facturing method thereof and the LCD device, provided by
the embodiments of the present invention, the auxiliary
clectrode may be additionally arranged in at least one of
peripheries of the pixel electrode of the pixel unit, so that an
clectric field within the region can be enhanced and the
deflection angel of liquid crystal molecules within the region
can be increased, and hence the phenomenon of light leak-
age at an edge of the pixel electrode can be avoided; the
auxiliary electrode can be more easily arranged by utiliza-
tion of large distance between the common electrode line
and the gate line; as the pixel electrode and the gate line are
not arranged 1n the same layer, the auxihiary electrode 1s
disposed between the common electrode line and the gate
line by eflective utilization of the spacing between the
common ¢lectrode line and the gate line, so that the electric
field within the region can be enhanced; by arranging the
plurality of auxiliary electrodes, the phenomenon of non-
uniform fringe field of the pixel electrodes can be optimized;
as the auxihiary electrode may be partially overlapped with
the source electrode of the TF'T, the pixel electrode can be
conveniently repaired; and by arrangement of the plurality
of parallel connecting lines connected with the pixel elec-
trodes and the auxiliary electrodes, the resistance of the
connecting line can be reduced and the transmission speed
can be accelerated.

The foregoing 1s only the preferred embodiments of the
present mvention and not mntended to limit the scope of
protection of the present invention. The scope of protection
of the present invention should be defined by the appended
claims.

The application claims priority to the Chinese patent
application No. 201520003241.1, filed Jan. 4, 2015, the
disclosure of which 1s incorporated herein by reference as
part of the application.

The 1nvention claimed 1s:

1. An array substrate, comprising a plurality of gate lines
and a plurality of data lines, wherein a region defined by
adjacent data lines and adjacent gate lines 1s a pixel unit; the
pixel unit comprises a pixel electrode, a thin film transistor
and an auxiliary electrode;

a first end of the auxiliary electrode 1s electrically con-
nected with a drain electrode of the thin film transistor,
and a second end of the auxihiary electrode 1s electri-
cally connected with the pixel electrode; and

wherein the pixel unit further comprises a common elec-
trode line and the auxiliary electrode 1s disposed on a
side of the common electrode line away from the pixel
clectrode.

2. The array substrate according to claim 1, wherein

the auxiliary electrode 1s disposed between the common
clectrode line and the gate line 1n a direction parallel to
a plane where the array substrate 1s positioned; or

the auxiliary electrode 1s disposed between the common
clectrode line and the data line 1n a direction parallel to
the plane where the array substrate 1s positioned.
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3. The array substrate according to claim 1, wherein the
auxiliary electrode 1s parallel to the common electrode line.

4. The array substrate according to claim 1, wherein the
auxiliary electrode 1s parallel to the common electrode line.

5. The array substrate according to claim 1, wherein the
common ¢lectrode line and the gate line are arranged 1n a
same layer.

6. The array substrate according to claim 1, wherein the
pixel unit comprises a plurality of auxiliary electrodes.

7. The array substrate according to claim 6, wherein the
plurality of auxiliary electrodes are respectively disposed at
peripheries of the pixel electrode.

8. The array substrate according to claim 7, wherein the
pixel unmit further comprises a common electrode line and an
auxiliary common electrode line connected with the com-
mon electrode line, and at least one part of the plurality of
auxiliary electrodes are disposed on a side of the auxiliary
common electrode line away from the pixel electrode.

9. The array substrate according to claim 1, wherein the
auxiliary electrode 1s connected with the drain electrode of
the thin film transistor via a through hole or overlapped and
directly connected to the drain electrode of the thin film
transistor, and 1s connected with the pixel electrode in the
same layer.

10. The array substrate according to claim 1, wherein a
part of the auxihiary electrode 1s overlapped with a source
clectrode of the thin film transistor.

11. The array substrate according to claim 1, wherein the
auxiliary electrode 1s electrically connected with the pixel
clectrode through a connecting line.

12. The array substrate according to claim 11, wherein the
connecting line comprises a plurality of connecting lines.

13. The array substrate according to claim 12, wherein the
pixel unit comprises at least two connecting lines, the
connecting lines are 1n parallel connection, and at least one
connecting line 1s connected with a tail end of the auxiliary
clectrode.

14. The array substrate according to claim 1, wherein the
auxiliary electrode 1s connected with the drain electrode of
the thin film transistor via a first through hole or overlapped
and directly connected to the drain electrode of the thin film
transistor, and 1s connected with the pixel electrode via a
second through hole.

15. A display device, comprising the array substrate
according to claim 1.

16. A method for manufacturing an array substrate, com-
prising:

forming a plurality of gate lines and a plurality of data

lines, wherein a region defined by adjacent data lines
and adjacent gate lines 1s a pixel unit; and

forming a pixel electrode, a thin film transistor and a

auxiliary electrode comprised in the pixel unit, 1n
which a first end of the auxiliary electrode 1s electri-
cally connected with a drain electrode of the thin film
transistor and a second end of the auxiliary electrode 1s
clectrically connected with the pixel electrode; and
wherein the pixel unit further comprises a common elec-
trode line, and the auxiliary electrode 1s disposed on a

side of the common electrode line away from the pixel
clectrode.
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